Supplementary Figures
. Summary of phosphopeptide identification. A total of 1,103,203 distinct MS/MS spectra were identified and assigned to 10,132 unique peptides from 2,344 proteins with a FDR < 1%. Phosphopeptides represented 73 % of all identified peptides, and 70% of all phosphosites (9,357) were assigned with high confidence (>0.75). A total of 5,554 dynamic profiles (≥ 10 out of 15 data points) were obtained from all high confidence assignments. Phosphorylation sites were distributed on Ser (83%) Thr (17%) and Tyr (0.2%) residues. Gene ontology enrichment analyses were performed using DAVID bioinformatics resources for proteins containing dynamic phosphorylation sites using the entire S. cerevisiae proteome as background. -Lg[PValue(Benjamini)] correspond to the negative log10 of pValue corrected for multiple hypothesis testing using Benjamini criteria. Figure S6 . Dynamic changes in protein phosphorylation on the trehalose -6-phosphate synthase (TPS) complex regulatory subunit Tsl1. A) Trehalose biosynthesis involves a two step process whereby glucose 6-phosphate plus UDP-glucose are converted to trehalose 6-phosphate which is then converted to trehalose. Both steps are performed by the trehalose-6-phosphate synthase (TPS) complex. B) The yeast TPS complex comprises regulatory (Tsl1, Tps3) and catalytic (Tps1, Tps2)

subunits. The Tps1 is associated with the conversion of glucose 6-phosphate into trehalose 6-phosphate while Tps2 subunit converts trehalose 6-phosphate into trehalose. Regulatory subunits Tps3 and Tsl1 have partially overlapping functions. C)
Phosphorylation profiles of sites identified for the regulatory subunits Tsl1 and Tps3 following heat shock and cold stress. Figure S7 . Distribution of dynamic behaviors among putative substrates of different kinase groups. We used KinomeXplorer to predict kinase groups associated with the phosphorylation of dynamic phosphosites detected in our study. Each panel represent the distribution of substrates for a particular kinase group for each fuzzy cluster (see Fig. 3 ), colors indicate whether the corresponding cluster represents an increase or a decrease in phosphorylation. Figure S8 . Dynamic behavior of Cdc28 substrates. An increase phosphorylation of Cdc28 at its inhibitory site Y19 was observed under in response to heat shock. STRING database was used to obtain high-confidence Cdc28 interactors among dynamic proteins detected in our study and PhosphoGRID database to infer known Cdc28-regulated phosphosites for these interactors.
A total of 8 dynamic phosphosites (known substrates) were identified in our dataset, and all displayed similar dephosphorylation profiles (red dots). We detected similar dynamic profiles on phosphosites from other interactors, which were identified as putative substrates of Cdc28 (yellow dots). Sample of cells were taken every 15 min to determine the budding index (lines), and microtubule morphology (bars) in cultures of CDC28 and cdc28-af cells progressing synchronously into the cell cycle. At least 100 cells were counted at each time point.
